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[57] ABSTRACT 

A composite magnetic article for use as an electromagnetic 
interference suppressing body, which comprises soft mag- 
netic powder of at least one soft magnetic composition 
having a magnetostriction constant, each of particles of the 
powder being flaky, and organic binding agent binding said 
soft magnetic powder dispersed therein. The soft magnetic 
powder is as annealed after being worked flaky. The flaky 
particles of the soft magnetic powder have an average 
thickness less than a skin depth within which the skin effect 
occurs at a frequency band for which said composite mag- 
netic article is used, each having an oxide outer layers. 

14 Claims, 1 Drawing Sheet 
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In JP-A-7 212079 (Reference I), the present inventors 
already proposed an electromagnetic interference suppressor 
using soft magnetic powder having the shape magnetic 
BACKGROUND OF THE INVENTION anisotropy. The magnetic powder has the high magnetic loss 

,5 over a wide frequency range from several tens megahertzs to 
This invention relates to a composite magnetic article and ; hertz . magnet ic loss is supposed to occur 

in particular, to such a magnetic article having an improved due tic resonanC e. 

complex magnetic permeability at a high frequency band ° . 

adaptable for an electromagnetic interference suppressor. Electromagnetic interference suppressor proposed in Ref- 

Among high frequency electronic equipments which have in eren <f Lf es or u flat soft ma g netic P owder ( . of ™f $ 
been widdy used, mobile communication equipments using 10 ™ tal - ^ P owder has » anisotropic magnetic field H, 
a quasi-microwave frequency band have rapidly been higher than another spherical powder of the same alloy 
expanded in practical use. In the mobile communication ?» is based on he magnetic anisotropy due to the 

equipment, a portable wireless telephone set is eagerly or flaky shape, that a demagnetizing factor Nd. The 

required to be small in size and light in weight. In order to „ demagnetizing factor Nd is determined by a shape of a 
satisfy the requirement, printed circuit boards, circuit 15 powder pamcle and an aspect ratio Accordmgly, the mag- 
elements, wire cables connecting between modules are dis- ^t.c resonance frequency is variable by changing the par- 
posed closely adjacent to one another in the limited small f le sha P e and the as P ect ratl °" H ° w e ver > the demagnetizing 
space. Furthermore, it is also required that the signal pro- facIor Nd is approximately saturated when the aspect ratio 
cessing rate is also increased, so that a frequency used is , n exceeds Therefore, the variable range of the magnetic 
elevated. As a result, the electromagnetic interference is a 20 resonance frequency is limited. 

serious problem against normal operation of those On the other hand, the eddy current loss is known as a 

equipments, which interference is caused due to the elec- problem against improvement of the high frequency 
tromagnetic coupling, the line-line coupling increased by the response of the soft magnetic materials. That is, the mag- 
electromagnetic coupling, and noise radiation. netic permeability is deteriorated by the eddy current occur- 
In order to suppress the electromagnetic interference, an 25 ring at a frequency lower than a frequency at which the 
electric conductive shield has conventionally been used to magnetic resonance occurs. 

reflect undesired electromagnetic waves due to impedance In order to resolve the problem, a known approach is to 

mismatch of the conductor and the space. use thin films of the soft magnetic material taking the skin 

The electric conductive shield is useful for shielding the 30 effect into consideration. An example is a layered product 
undesired electromagnetic wave. However, the reflection of which comprises soft magnetic thin films and dielectric thin 
the undesired electromagnetic wave unfortunately aggra- films alternately overlaid or stacked one after another, 
vates electromagnetic coupling between a source of the However, the layered product has another problem that 

undesired electromagnetic wave and other electric circuit the displacement current flows through the dielectric thin 
elements. 35 films in the product. The displacement current deteriorates 

In order to avoid the electromagnetic coupling due to the the magnetic permeability. The displacement current is 
reflection of the undesired electromagnetic wave, it is effec- dependent on the size of the magnetic films in the layered 
tive to dispose, between the undesired electromagnetic wave product. This teaches that use of the soft magnetic powder 
source and the conductive shield, a soft magnetic substance resolves the problem of the dielectric current, 
having a large magnetic loss or a high imaginary part 40 

permeability fi". SUMMARY OF THE INVENTION 

Generally speaking, a magnetic substance having a high Accordingly, it is an object of the present invention to 
magnetic permeability is used as a magnetic core for an provide a composite magnetic article for an electromagnetic 
inductance element and is also called soft magnetic sub- interference suppressor having a high imaginary part per- 
stance. On use in an AC magnetic field of a high frequency, 45 mea bility fi" over a wide high frequency range and variable 
the soft magnetic material has the complex magnetic per- or ad j ustable magnetic resonance frequencies within a 
meability which is represented by <ji-]n") A real part broadene d frequency range. 

permeability -ji relates to an inductance and an imaginary the stress strain of the soft magnetic powder 

part permeability £ relates to a magnetic energy loss or a ^working from the spherical powder particles 

magnetic energy absorption When the frequency becomes so of ^ P ^ ^ 

high, the real part permeability u is lowered but the imagi- ' , £ *. j u • „ •.•„„„, 

phenomenon is known as a magnetic resonance of the soft 55 6 S rain ' . , 

magnetic substance. The frequency at which the peak is Further, the present invention also attempts to change the 

present is referred to as a magnetic resonance frequency. residual strain by annealing so as to bring about magnetic 

Moreover, a thickness d of the soft magnetic substance is resonance frequencies over a broadened frequency range, 

reversely proportional to the imaginary part permeability fi" It is a particular object of this invention to provide a 

in a high frequency range where the imaginary part perme- 60 composite magnetic article comprising soft magnetic pow- 

ability fi" is larger than the real part permeability fi'. der which has a thickness thinner than the skin depth, a high 

On the other hand, the undesired electromagnetic wave aspect ratio so as to obtain the demagnetizing factor of 

usually has a large number of frequency components which Nd-1, and a surface oxide layer. 

are within a wide frequency range. Accordingly, the soft According to the present invention, a composite magnetic 

magnetic substance is required to have a high imaginary part 65 article is obtained, which comprises: soft magnetic powder 

permeability /j." over a wide frequency range for absorption of at least one soft magnetic composition having a magne- 

of the undesired electromagnetic wave. tostriction constant, each of particles of the powder being 
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flaky; and organic binding agent binding the soft magnetic 
powder dispersed therein. 

The magnetostriction constant may be positive or nega- 

The soft magnetic powder is preferably one as annealed 
after being worked flaky. 

The soft magnetic flaky particles preferably have an 
average thickness less than a skin depth within which the 
skin effect occurs at a frequency band for which the com- 
posite magnetic article is used. 

The soft magnetic flaky particles are preferably oriented 
in a direction in the organic binding agent. 

Each of the soft magnetic flaky particles preferably has an 
oxide outer layer. 

The oxide outer layer can be formed by subjecting the 
powder to a surface oxidation by an oxygen containing gas 
through a vapor phase slow oxidization method or a liquid 
phase slow oxidization method. 

The soft magnetic powder is preferably made of two or 
more compositions having different magnetostriction con- 

The soft magnetic powder preferably comprises two or 
more kinds of flaky particles which have been annealed at 
different annealing conditions. 

According to the present invention, a method is provided 
for producing a composite magnetic article comprising a soft 
magnetic powder bound by an organic binding agent. The 
method comprises steps of: preparing a flaky soft magnetic 
powder by working soft magnetic powder into flaky ones; 
annealing the flaky soft magnetic powder so as to remove 
residual strain caused due to the working; mixing the 
annealed flaky soft magnetic powder with a liquid of the 
binding agent and a solvent; and shaping the mixture into a 
shape of the article. 

The method may further comprise a step of, after the 
annealing step before the mixing step, forming an oxide 
outer layer of each particle of the flaky soft magnetic powder 
by subjecting the powder to a surface oxidation by an 
oxygen containing gas through a vapor phase slow oxidiza- 
tion method or a liquid phase slow oxidization method. 

Alternatively, the oxide outer layer forming step may be 
performed after the preparing step but before the annealing 

In the preparing step, working stress applied to the 
powder is preferably controlled to vary the residual strain so 
as to adjust an external frequency of a complex magnetic 
permeability of the resultant composite magnetic article. 

In the annealing step, the annealing condition is prefer- 
ably controlled to vary the residual strain so as to adjust an 
external frequency of a complex magnetic permeability of 
the resultant composite magnetic article. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic view of an evaluating system foruse 
in evaluation of a characteristic of the electromagnetic 
interference suppressing body; and 

FIG. 2 is a graphic view illustrating magnetic permeabil- 
ity frequency responses of samples of the present invention 
and comparative sample. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 
In embodiments of the present invention, Fe — AI — Si 
alloy ("Sendust" which is a registered trademark), Fe— Ni 
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alloy (Permalloy), amorphous alloy or other metallic soft 
magnetic materials can be used as a start material. 

The start material is subjected to grinding, rolling, and 
tearing to produce powder of flat or flaky particles. In this 
5 way, it is important that the flaky particles have an average 
thickness smaller than a dimension of a depth within which 
the skin effect occurs and that the flaky powder has an aspect 
ratio more than 10 in order to make the demagnetizing factor 
Nd about 1. 

10 The depth will be referred to as the "skin depth" 8, 
hereinafter. The skin depth 8 is given by: 

8-(pA W 0 1 ' 2 , 

15 where p, p, and f represent resistivity, magnetic 
permeability, and frequency, respectively. It is noted that the 
skin depth 8 varies in dependence on the frequency f at 
which the soft magnetic material is used. However, the 
desired skin depth and the aspect ratio can readily be 

20 realized by specifying the average particle size of the 
powder of the start material. 

For grinding, rolling and tearing of the start material, a 
ball mill, an attritor, a pin mill can preferably be used. Other 
apparatus can be used therefor which could produce the 

25 powder of the thickness and the aspect ratio as described 
above, and taking the residual strain caused due to working 
by the apparatus into account. 

If the start material has a positive magnetostriction con- 
stant X, shape magnetic anisotropy and strain magnetic 

30 anisotropy are present in the common direction by the 
rolling and tearing. Therefore, each of worked particles has 
a total anisotropic magnetic field due to both anisotropy. 
Accordingly, the anisotropic magnetic field is higher in field 
level and in the magnetic resonance frequency than that in 

35 use of a magnetic material with no magnetostriction (X-0) as 
the start material. 

The residual strain caused by the flattering treatment can 
be relaxed by an appropriate annealing treatment. Therefore, 
the soft magnetic powder as being annealed has a magnetic 

40 resonance at a frequency fr which is dependent on the 
annealing condition. The magnetic resonance frequency fr is 
lower after the annealing than before annealing and is higher 
than that in use of a magnetic material with no magneto- 
striction (k=0). Therefore, the magnetic resonance fre- 

45 quency can be adjusted by control of the annealing condi- 
tion. If the start material has a negative magnetostriction 
constant (X<0), the direction of the strain magnetic anisot- 
ropy due to the residual strain is perpendicular to that of the 
shape magnetic anisotropy, so that the anisotropic magnetic 

50 field is relatively low with a low magnetic resonance fre- 
quency in comparison with the magnetic material with no 
magnetostriction (X=0). 

Therefore, by combination of the shape magnetic 
anisotropy, the positive or negative magnetostriction 

55 constant, and the annealing condition, it is possible to 
provide various composite magnetic articles having different 
magnetic resonance frequencies within a relatively wide 
frequency band. 

In the composite magnetic article of the present invention, 

60 the soft magnetic powder is provided with a dielectric outer 
surface layer so as to electrically isolate each powder 
particle from adjacent powder particles even in high powder 
loaded density. The dielectric outer surface layer is com- 
posed of a metal oxide which is formed by surface oxidation 

65 of metallic magnetic powder. In the magnetic powder of, for 
example, Fe — Al — Si alloy, the oxide layer is mainly com- 
posed of A10 x and SiO x . 



For surface oxidation of the metallic magnetic powder, 
known liquid phase slow oxidization method and gas phase 
slow oxidization method can preferably and alternatively be 
used, considering easy control, stability and safety. In the 
both methods, nitrogen-oxygen mixture gas with a con- 5 
trolled oxygen partial pressure is introduced into an organic 
solvent of hydrocarbon in the former method but into an 
inert gas in the latter method. 

The surface oxidation and the annealing can be carried out 
in the order as described, but they may be in the reversed 10 
order, and can be performed simultaneously. 

As the organic binder or binding agent used in the present 
invention, there are recommended polyester resin, polyeth- 
ylene resin, polyvinyl chloride resin, polyvinyl butyral resin, 
polyurethane resin, cellulose resin, ABS resin, nitrile- 15 
butadiene rubber, stylene-butadiene rubber, epoxy resin, 
phenol resin, amide resin, imide resin, or copolymers 
thereof. 

In order to produce the composite magnetic article, the 
flaky magnetic powder is mixed with and dispersed in the 20 
organic binder and formed into a desired article shape. The 
mixing and shaping are carried out by use of proper appa- 
ratus selected from known mixing and shaping apparatus. 

In the composite magnetic article, the magnetic powder is 
oriented in a direction. The orientation can be performed by 25 
use of a shearing force or a magnetic field. 

Now, several examples will be demonstrated below. 

At first, a plurality of start powder samples of Fe — Ni 
alloy and Fe— Al — Si alloy which samples have different 
magnetostriction constants were prepared by the water 30 
atomizing method. The start powder samples were subjected 
to grinding, rolling and tearing processes at different 
conditions, respectively, then subjected to the liquid phase 
slow oxidation treatment where each of the samples was 
agitated about eight hours in a hydrocarbon organic solvent 35 
into which a nitrogen-oxygen mixture gas with 35% oxygen 
partial pressure was introduced, and thereafter, was sub- 
jected to classification. Thus, a plurality of sample powders 
were obtained which have different anisotropic magnetic 
fields Hk. 40 

The resultant powder samples were confirmed to have 
oxide film on the outer surface of each powder particle, by 
surface analysis of each particle. 

In use of the gas phase slow oxidization method where the 
sample powder was put in an inert gas into which a nitrogen- 45 
oxygen mixture gas with 20% oxygen partial pressure was 
introduced, formation of oxide film on the outer surface of 
the sample powder was also confirmed. 

Then, composite magnetic articles were produced using 
the powder samples and were subjected to measurement of 50 
the magnetic permeability frequency (u-f) response and 
examination of the electromagnetic interference suppressing 

In measurement of the /i-f response, a test ring of the 
composite magnetic article of the present invention was 55 
prepared and was inserted into a test fixture having a 
one-turn coil. The impedances of the coil were measured at 
various frequencies of the AC current flowing through the 
coil to obtain and n". 

The examination of the electromagnetic interference sup- 60 
pressing ability was carried out by use of the evaluating 
system shown in FIG. 1. A test sample 2 of the composite 
magnetic article of the present invention was a square plate 
of 20 cmx20 cm with a thickness of 2 mm. The test plate 2 
was backed with a copper plate 8 to form a test piece of the 65 
electromagnetic interference suppressor. An electromagnetic 
wave generator 6 and a network analyzer 7 were connected 



to transmitting and receiving loop antennas 4 and 5, each 
having a fine loop of a diameter of 1.5 mm, respectively. The 
electromagnetic wave was emitted by the generator 6 
through the antenna 4, and the electromagnetic field strength 
received at the receiving antenna 5 was measured by the 
analyzer 7. 

EXAMPLE 1 

is prepared which had a compo- 



Flat soft magnetic powder A 



Polyurethane resin: 

Hardening Agent 

(Isocyanate compound) 

Solvent (Mixture of cyclohexanone and toluei 



It is noted here that the magnetostriction is given by 
(dl/l)xl0~ 6 . The representation of "dl" is a strain of a size of 
"1" at a magnetic field of H=200 oersted. This is also similar 
in samples 2, 4, 5, and 6 hereinafter. 

From the paste, a film sample 1 was formed by a doctor 
blade process followed by hot-pressing and then curing at 
85° C. for 24 hours. 

Film sample 1 was analysed by use of a scanning electron 
microscope and it was thereby confirmed that the directions 
of magnetic particle alignment are in the surface of the 



EXAMPLE 2 



Another soft magnetic p; 
composition as follows: 



is prepared which had a 



!r.$2D/imx 0.3 ^m(t) 



Hardening Agent 

(Isocyanate compound) 

Solvent (Mixture of cyclohexanoi 



From the paste, a film sample 2 was formed by a doctor 
blade process followed by hot-pressing and then curing at 
85° C. for 24 hours. 

Film sample 2 was analysed by use of a scanning electron 
microscope and it was thereby confirmed that the directions 
of magnetic particle alignment are in the surface of the 
sample. 

EXAMPLE 3 

Another soft magnetic paste was prepared which had a 
composition as follows: 



Flat soft magnetic powder C 
Composition: Fe — Ni alloy 

>e particle diameter: <j> 30 fim x 
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-continued 

Polyurethane resin: 8 weight parts Magnetostriction: 0 
Hardening Agent 2 weight parts Polyurethane resin: 
(Isocyanate compound) Hardening Agent 
Solvent (Mixture of cyclohexanone and toluene) 40 weight parts 5 (Isocyanate compound) 
Solvent (Mixture of cyclo 



From the paste, a film sample 3 was formed by a doctor 

blade process followed by hot-pressing and then curing at From the paste, a comparative film sample 6 was formed 

85° C. for 24 hours. 10 m the similar manner as in EXAMPLE 1. 

Film sample 3 was analysed by use of a scanning electron _ „, , , „ _ , , „ , „ 

, .. . c • , , j. ,. Comparative film sample 6 was confirmed by use of a 

microscope and it was thereby confirmed that the directions . F , . ^ ....... .- r 

of magnetic particle alignment are in the surface of the scanning electron microscope that the directions of magnetic 

sam pj e particle alignment is in the surface of the sample. 

15 Table 1 shows a real magnetic permeability fi and a 

EXAMPLE 4 magnetic resonance frequency fr of each of the samples 1-6. 
Another soft magnetic paste was prepared which had a 

composition as follows: TABLE 1 



nagnetic powder A 60 weight parts 

ion: Fe — Al — Si alloy 

Average particle diameter: <b 2 /im x 0.3 ^m(t) Sample 1 

Maonptn^lr irh'nn- C, 79 Sample 2 



Magnetostrict 

Annealing: No Samp]e 3 

Rat soft magnetic powder B 35 weight parts 25 Comparative 

Composition: Fe— Al— Si alloy Sample 5 

Average particle diameter: (b 20 /mi x 0.3 /mi(t) Comparative 
Magnetostriction: +0.72 Samme 6 

Annealing: 650° C, 2 hours V 
Polyurethane resin: 8 weight parts 

Hardening Agent 2 weight parts 30 

(Isocyanate compound) 

Solvent (Mixture of cyclohexanone and toluene) 40 weight parts 



•ft at f = 10 MHz 



FIG. 2 shows fi-i characteristic ci 



From the paste, a film sample S4 was formed in the As will be understood from FIG. 2, sample 1, in which the 
similar manner as in EXAMPLE 1. 35 magnetic powder having the positive magnetostriction is 

Film sample 4 was similarly confirmed that the directions used > has the ^gfrest magnetic resonance frequency fr, while 
of magnetic particle alignment are in the surface of the sam P le 6 > in which the magnetic powder having a magne- 
sample. tostriction of zero, has the highest real magnetic permeabil- 

ity. Sample 2 uses the magnetic powder which is similar to 
EXAMPLE 5 40 that in sample 1 but is subjected to the annealing. As regards 

the magnetic resonance frequency fr and the real magnetic 
prepared which had a pe rmeab.ility fi, sample 2 has intermediate values between 

those in samples 1 and 6. 
; 45 On the other hand, it is noted from Table 1 that the 



ctp^n^^S:; 0 "wergntpans magnetic resonance frequency fr of sample 3 having a 

Average particle diameter: <j> 15 /m\ negative magnetostriction is lower than that of sample 6, but 

Polyurethane resin: 8 weight parts the real magnetic permeability fi of sample 3 is higher than 

Hardening Agent 
(Isocyanate compound) 



that of sample 6. 



solvent (Mixture of cyclohexanone and toluene) 40 weight parts Comparative sample 5 using spherical magnetic powder is 

quite low in real magnetic permeability fi, comparing with 
ed any other samples 1-4 and comparative sample 6. 

It will be understood from the examples as described 
Film sample 4 was similarly confirmed by use of the 55 above mat me magnet i c permeability of a composite mag- 
scanning electron microscope that the directions of magnetic netic artic i e can be controlled over a broad frequency band 
particle alignment are isotropic. by US6 of the magn6tic powder having the magnetostriction 

of zero and by changing the residual strain of the powder by 
6Q annealing. In addition, it is noted that the composite mag- 
Another soft magnetic paste was prepared which had a netic article can be provided with a high magnetic perme- 
composition as follows: ability at a high frequency region by specifying a thickness 

of the magnetic particles of the powder and by forming a 

dielectric cover layer on an outer surface of the magnetic 

Flat soft magnetic powder E 95 weight parts powder. 

Composition: Fe— Al— Si alloy 65 

Average particle diameter: (f> 20 x o.4,«m(t) Table 2 shows various data of sample 4 and comparative 

sample 5. 



EXAMPLE 6 
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4. A composite magnetic article as claimed in claim 3, 
TABLE 2 wherein said soft magnetic particles are oriented in a direc- 
tion in said organic binder. 

Sample 4 Sample 5 5. The composite magnetic article as in claim 4, wherein 

5 31% 53% 5 each of me ^ ma g netic flakes has an oxide outer layer. 

9 x lo 7 n 4 x 1Q 7 Q The composite magnetic article as claimed in claim 5, 

broad narrow wherein said oxide layer is formed by oxidation. 

800 MHz 6.5 dB 3.8 dB 7. The composite metal article as in claim 6, wherein the 

15 GHz 7 - 7dB 4 - 3dB oxidation is carried out in an oxygen-containing gas or a 

io Uquid 

i t ui i .u c • . i j u 8. A composite magnetic article as in claim 7, wherein 

,h a«™ n 2 T^Tt V ^T J said "tide * electrically non-conductive, 

the ASTM-D-257 method, ff distnbution is based on the „ The osite y n6tic ^ as daimed k daim 8> 

mutual comparison of samples 4 and 5, and attenuation wherein said ^ magn6tic powder ^ com prised of two or 

values were based on the value of copper as the reference more ^ of powder flakes which have been annealed 

and represent the electromagnetic interference suppressing 15 under different annealing conditions, 

effect- iq a method for producing a composite magnetic article 

It will be understood from Table 2 that both of sample 4 from a soft magnetic powder comprising at least one soft 

and comparative sample 5 have surface resistance values of metal composition dispersed as particles through an organic 

10 7 -10 8 Q. This means that the composite magnetic article is binder, said method comprising: 

made non-conductive by use of magnetic powder oxidized at 20 working particles of said soft magnetic powder and form- 
at least the surface. Thus, the article can suppress the surface ing flakes thereof; 

reflection of the electromagnetic wave which is usually annealing said flakes to remove residual strain produced 

present by an impedance mismatch in use of a conductor or during working; 

a magnetic metallic bulk. Further, it will be noted that mixing said annealed flakes of soft magnetic powder with 

sample 4 is lower than comparative sample 5 in the powder 25 a liquid comprising said organic binding agent and a 

loading rate but is superior to in the electromagnetic inter- solvent to form a mixture thereof; and 

ference suppressing effect. This means that the broad fi" shaping said mixture into an article, 

distribution is effective for the electromagnetic interference U- The method as in claim 10, wherein following the 

suppressing effect. annealing of said flakes, the flakes are subjected to surface 

What is claimed is: 3" oxidation by an oxidizing gas or by contact with an oxidiz- 

1. A composite article formed of soft magnetic powder in m S | ic l" id ' 

which particles thereof comprise at least one soft metal U - The method as claimed in claim 10 wherein working 

composition having a magnetostriction constant which is f tress a PP hed t0 ffd powder to produce flakes is controlled 

either positive or negative, said particles being in the form £ Vary the f lesld ^ straln - S0 as to u ad J us V f exte ™ al 

of flakes dispersed through an organic binder, said magnetic 35 of ^ ma f 6tlc Permeability of the resultant 

fl1 u • .i.- i *i i ""J«s"<=ut. composite magnetic article. 

flakes having an average thickness of less than a skm depth £ ^ me * mod as daimed m daim 1Q wherdn the 

within which a skm effect occurs at a frequency band at annea i ing condition of the powder is controlled to vary the 

whichsaid composite magnetic article is used. residual strain t0 enaWe , he adjustment of extemal fre . 

2. I he composite metal article as in claim 1, wherein said quency of a complex magnetic permeability of the compos- 
soft magnetic powder is annealed after being worked to form 40 ite magnetic article. 

A akes - 14. An electromagnetic interference suppressing body 

3. A composite magnetic article as claimed in claim 1, formed of said composite magnetic article as claimed in 
wherein said soft magnetic powder is comprised of two or claim 1. 

more compositions having different magnetostriction con- 
stants. ' ***** 
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(3) 



RPPjBT 9-9 3 0 3 4 



[0004] wmmt&<Dixm$i&mts3iismm<D-o 
a, mwmtk-v&v, ^©{gs^stbT, mm 

€«fc bTtt, «te<*EfcBi*{*S*3SfcfWS(ISbfc 

ON i - ZnS7x7^h*Pf«<:i:*'TS5. 
[0 0 0 5] ^V^ofcfciSfcfcttafclKttttOJHfc 

fu ««»iRfl;fc:«, dE«BB3BK*^" !WBv*£tia. 
bfrbfttf?., ^y^^>Xg|3 D a pt«iffV>QfI^5)< 

[0 0 0 6] -*f, OIHBait*p" *fflV^5*»iRlR 

[0007] ma', mmnmicimiEHz&MfomiB 
vso for, mmcm^tircm^&m^rvyh 

0«*ft*fS!cW/-r XK «fc a^# ft 2 £ U, «©IE 

[0 0 0 8] C©<k?ftl^a«»*KttbT$* 
i4. £K#ttS/-;l/K*ffi*3^J:a^#ft2*rC* 

fee 

[0 0 0 9] 

[f881#8H*b<J:3 tfailM] bfrbfttf5s 
8t»0^*«fflt-*«tHHK«KTf*«»fc, III 

s # 5 tiT t ^siiifs^ s oss k £ a wm& 
ttftoiSMa*. HPsas8B»K*/r ^fijfflbfe^s 

[0 0 10] SP-B, »>-;!/ Ffrk^SIBIiffiorafc: 
[ooi i] «te<*©JSSdtt, |T > /l ' ft 

t\ mabfett?«ggo/j^t • nwHSWcai^ra 

if V ^atT^PSiJftBp-S , i/-)]/F#t mittfr ft a 
*^**#*fc»fctt, fiWM^/i" o*tft$tt 

sfc, nasbfc^aiwtt, ^<©*§ 

^^O/Sc^JAV^JlMSStlSHCfefc-DTteD, WMF 

c«a«»«sua^o#Sfeffl«4»^«<'>&< ft^o fie 



[0012] ««B#K#j£tf'<<aa*0i&jBSi#tt 

K*n, ffiKOj£^li«ISH(CT«M«f*hbTS 
fl|-ra«ffitt, HPS, ffiHJSaSMWtT, /T OfflA^ 
£<, Mfc, #t" >#** &aJB«a«Si«K:j^'T, ji" 
AMisOiS^MISaiEfflKMoT^tftfi^^-raft^ 

[0 0 13] *©*S£i:bT\ #5Smj#&«, Wfflfc, 

o^H-ratHfcnaft+MH z^6»GHzKHa» 
10 5Ms**ipjffl-r amssT »«nw# 7-2120 

7 9^) ^ffi^bfco 

[0014] Jl«©^fta 
*HSO«««»*^S*aj:f:K:J:t), &*<DWSm 

»fc#«bTB&ansswswfcBHi-ra c c ©ik»i 
*tf+isft, *oemi:bT^6tiaj£^«a/i" # 
ttWHtswfflbftwatTgwpiiaft (#if7-i s 3 9 

1 1*) fcffiftbfco 

[0015] cft&of&Biifc^TfB^&ttaiffFtt© 
««ttft&iw»*tt, wi:eja©35PK6ii«»*fcjt'«T 

20 «feOifiEV^ffiai?Hk **bT*5t>, CftttffiPFfbfc 
*a^«H73tt©#^ WBKlKIWMKNd KiStO 

*o»ui(ifli*»T?*a. ffioT> BBiw»iis»«Rr 

[0 0 16] 

CHH*»i*-rafta>o¥a] ±ihoiw 

tc4Ua*S*S*K:»aU tJasfcfcVT, JSifOfCjfi 
VMI*WS b^fcStrtVfca&gS A £ A * 0 i: U 

ao, *©isre*, we, ^*tj;aa*ttSESoiRit 
*t»BWfc¥ijffl-rai:ftK:, Mc^Mffla^<tDS® 

5**flne««aci:K:J:5, MfH««S7?14i:W-&T 

<fc d jSKHftaajMMsiisas*^* act bft 0 
co 0 1 7] ma-raa8t*o^S8Sci#tt*i»a 

40 ICSCi^MT^S. 

[0018] tuiEbfettt, m*MMmme>--?t 

mmffi&ittmmri. -t®mitznT\,>z 0 c©» 

■simstaBSis aswfttfjsiBRKTjesaaft***: 
n«tb<tt*n£tToBisi:&ori/^ajS-p«a„ b 
frbft^p,. c©fMi#Biattt#K:i4Bim#a*^bT 
sem^A^na ft* ta«*«Ht*<*{k-r a t a ra 
gtfi&a. ^T««sit ^jsais«ttfr©^-rx 
50 (ip-6, «]i^^i:iisi-a^#©^#$) tcft#-ra 



(4) 



If M¥ 9-9 3 0 3 4 



yunxicrmm-t s o ass t? a a v ^, suasatt* 
[0019] ®attft«ttaa-ra«ait<«»* 

TOf±ttS*«, SiK^SNi £13:0:1 K-TSftftK 
+»47X^hJt**-r«t04:-rs, ©SSVttMK io 
ffiSI-^feOtbT, »ttfl*£E*IWkS-eftfc©* 

[0020] co±3fta^«ttfto^stt, anfcia 

[0 0 2 1 ] BPS, «MSU U*0) ^EISBftfi 

«ftRiJiiig»o*giteaffiWKipjffl"r * t wc, vote 

#»*©JPS*ffi£b, *©tt«tt{*t»*©SffiK:it* 20 

^fc©^>t:°-?Vx^SI^©£Dfc < ir*tefttttt% 

[0 0 2 2] BP'S, *«WfcJ:ntf, ffijSeftAtflE© 

^fflfr 6 ft * c i: *W« i: -r * ttfttttttttfff 6 ft « . 
[0 0 2 3] f-ft, *^CJ:ftfcf, BS5£«Atfft© 

«js**r ui¥« t iraxs ft ft «attflai»* t , mma 

[0 0 2 4] 3: ft, *«^{cift«, fffSH«£«ttfltt: so 
fe^T, ME«flKttflfi^*tt, MfBflTWcinXSftft 

JSSftft t.OT?$5 C fc%««4:'r**^«tt«:3WIS 

ftSo 

[0 0 2 5] Sft, *5BPJ|CJ:ft|f, WEV-fftfrflD* 

^HMtttfcfc^T, MaBffi¥«fctaxsftftft8ttttf» 

?#P.ft3o 

[o o 2 e] s?t, a^fiwicintf, WEv^n^o* 40 
^Kttfcfcfc^r, MlBffiTttfcinxsftftftflittft© 

[0 0 2 7] £ft N *«WK±fttf, MtE^fftfr©« 
^UttttlcfcVT, MfBiXii'ft{*»*«, '>ft<£fc^ 

tff#£>ftSc 

[0 0 2 8] Sft, *f£RBfc:j:ft{f, MSB*£«ttttfc: 
fci^T, *ITC^ft< fcfc*©SffifclWMttl*tf-i-** 



*fi#&ftS. 

[0029] sft, *awtj:fttf, fraav-fftfroa 

[0 0 3 0] Sft, *^£<tft«\ ^ft3*t£©&. 

o©®¥«$KfKtt{«#* i: * «BSSiJfr 5 ft S«^iStt 

[0 0 3 1] *«MK«fcft(f, M&E^fflftfr©^ 

ft3'>ft < £ 1 2 0<D{B¥«#!ilffi#S*i:WaiS^J 

^ 5 ft s a^«tt#sw 5 ft a o 

[0 0 3 2] £ft, #5SHEJ:fttf, ««ttfti:#aMS 
^fr&ftS*£«tttt©SBt^fcHU MiHfflKtt 
i«a**(iPF«K:inX L, KinXfc J: 9 fufBMftf*© 
*££USS9M*«fcfc©fc©«$E«ai*«U KM 
«M«*fllSftftWIBtt«tt#«&*0^ft< fcfcMEfc 

SiSBWtfc'r § c 1?Bfeft«I«*m*S*r « c t fcftfti: 

[0 0 3 3] £fe, *«WfcJ:fttf, ifftilttttfcWIiS 
£Sdfr 6ft S*^«ttftO«iD5l6K: H U ffeiaWKtt 
fMB**flPPRfcinxu l(MEWKtt#»*0*»<fc 

{b»«*^*ftftl(!l5«att#ta*K:|(lEffl¥«K:lin 
Xbftili:}cj;t)4 b SSSSg&Sf fn{b©&©MfiE$&S 

So 

[0 0 3 4] £ft, £ft«\ Wttfrt^SIS 

(ws&**ffiPF«K:injxb, mHLztitzffleim&fm 

a{b©J&0«»fi«H!i:, tuIBMttft©*©'>ft<ht> 
gffitMffi*»SK<k 5«^^XtTS«{b^ 

sw^fc-i-stt^att^ossBsss^sfts. 

[0 0 3 5] *fSJ3fc«fcftfcr* tMBlz-'-fftfrO* 

^attftosBt^ratiHb, mmtm^wmm^m^ 
*^«tt*o«jt^ra«<» a ft « . 

[0 0 3 6] Mfc, *ftHKj:ft«\ fulB^-rft^©^ 

b-c*Bfift «nttftffl«ic ffi^-r 5*a<DiiM 



[0 0 3 7] 

C/Wn-f) , §StWi7*;V7 7Xi^?©£JI 

[0 0 3 8] #38817? «, Cin?>OfflJSfi*l9«i, H# 
*K<S¥{bStifc*att#W»07X^i' bJ£*«ta 1 
[0 0 3 9] 5= (p/n \i f ) 1/2 

SuSt*^T, p^ttfim, ii&wmm. iitmm& 

<*tf, F/rS©«£^2^7X^7hJ±;&|#S£«;, ffi 

[0040] ^ssnBtcs^T. ss^saAA^ttcjima 

[0041] £c3T£©{I¥fbtaifc£9£C3S^ 

[0 0 4 2] JBtfg^ttfcfiBBgeaAOW 



#M^9-9 3 0 3 4 



[0 0 4 3] Sfc, *«BK»VTtt, f@^©^tt»* 

fc J: *) n 5 ti 5 fltdbt* i: IHR i: 6 * 5 MW1 
-a-Cti, ±CA 1 OxRtfS i 0* ■v&ztimzft 

[0044]^ co^asiWboaioKiJSQai:, 5tt 

[0 0 4 5] LTffl^5t« 

it, #U*fte=;WR«|fi % *Ut?z;l/7f7-;V« 

ffi, - h'J^-y^^xyUL, X^L-y-T^vX 
xtf^fifffi, 7x/-;Mfffi, 75K3R«f 

ffi, ^5F« Be^tt^neofta^ft^wse: 
taw**. 

[0 0 4 6] tUtta^ *^<0ttl£»R«»M • 

[0047] ■ im*nftatt#ii^B*o« 

[0 0 4 8] 

[0 0 4 9] ttUfeC, *7hT-f^aiC±Dft«*ft 
»7;I/5S«^S*^fflmb, 7h^^$RW>Z 

*- WHI^J? UftJtC 6 8 ^Nffltff b?BEffl*l» 

naaiLfta, 4^s«M*fflLsstt«if (hk ) on 
[0 0 5 0] w, ®# • 5isiirax«M£nfctt- 



(6) 



ftMW 9-9 3 0 3 4 



Co o 5 1] ^wcaa^ttSE-rstsftt), ^ne 

it - f rnvkRvnu^mmmzm^tc* 
[0052] li-fmtmmc^ hu4?mmc 

coo5 3]-s, «K=F»aiffiBaso«witt, 0 1 

fil¥tt#«ttft (F e - A 1 - S i »*A 
:*20fimX0. 3(im ( 

aa^o^ta : +o. 72 

ililT'lIO^t^tt, H= 2 0 0i*Xf7 KTfOfl 

»idi/ixio- f ©fiT-feo, cnttsa&rstnaE 

[0 0 5 6] [«SEfflim2] «T©B£fr&ft*ft« 

M¥«»«tt# (Fe-Al-Si^) fRBstcB 
TOfiH :02OfimXO. 3 (im 1 

ssso^ta :+0. 7 2 

MSESaa : 6 5 0°Cx2h r 
fcite-U cn*H**-^^-Ki6K:±DSIilU M 



fc«afi8 tfWTSSftfcJPS 2 mmTHacfiStf 2 
S 1 . 5 mmOa/JvV-77 4 , 5 *JBV\ 

[0 0 5 4] DBMSEffliSB 1 ] ETFOE^ 5 a 5#t« 

[0055] A, #5nftswi *^*si*?saai* 



9 5Xftffi 



DHKU lfc^X*«Lfefcfi:8 5ttT2 
a 7 U V^fcfr^ttlEBtiCB 2 fcfcfe. 
[0 0 57]^ £5nfc^2*jaES!*F£«Wfc 



• 2MMSP 

• 4 0SMSP 

[00 5 8]^ ff6nfc^fi3^^SS*?SI«>& 



yVX^ffibfef^S 5°CtT2 4^IB*a7Uy^* Tfcofco 



T^ttS : 030/imX 
:-l. 0 3 

mm ( s/ * a y > t h ;i/x>og§i) 

[«SEffllSR 4 ] JKT©B£fr & % % «ftft^-X h 



4 (im L 



• 2SMSP 

• 4 0S»$ 



7l/X*mLk'{klZ 8 5 °C(CT 2 4»a7'J V^* 
ffV*tt«BliBM*#fc. 



(7) 



tiW¥9-9 3 0 3 4 



11 12 

mvwm&i* (Fe-Ai-si^) »*a ■ • • e os«p 

W-mm. ■ 0 2 O/imXO. 3 (im 1 

K^O^t^ :+0. 7 2 

VffiSm 

ffi¥tttt8ttfc (Fe-Al-Si^) • • • 3 5fi»& 

^KlSMl :<jl20|imX0. 3|nn' 

WMn±Zl£ :+0. 7 2 

^iESaa : 6 5 0°CX 2 h r 

#y9u*>nf» • • • saagp 

KftfH (l , y->7*-hft^») • • • 2fiMgG 

fgffl (j/? D'N+U-yi'i: h;nyoSfi«) • • • 4 ofiftgp 

£»£U cn*K^*-ru-KffifcJ;t)«BIU $S [0 0 6 0] i& ft5ftfe|im5*iii&«?MIMft 
^XfcttLfcftfcS 5°CtT2 ffl^TMfr Lfefc C 5, Sli«&«ftBSWlf*^fc 0 

RHf&Kttlttt« (Fe-Al-Si^) • • • 9 

: * 1 5 

#U*Wv*IB • • • 8fiM3P 

JSftffl WV^^-Kk^t) • • • 2fiMgp 

■^ij (S/frn'vlr-iJVVfch/l/xyoSGIW • • • 4 0«ggp 
UtttBISBB] ttTOB^BftftWWtft^-^b 20 [0 0 6 1 ] ffi, ?#Sftfc«^££S^*?lI»;& 

fH¥«©!iltt* (F e-A 1 - S TO*E • • • 9 5fift$ 

W-mm. ■ <*>2 0fimX0. 4/xm 1 

: siaro 

#U*U*V«MI • • ■ 8fiMnl? 
BEftffJ (^y^7*-h{k^») • • • 2SMSP 
ttffl (s/^n'\*iJ-yyfch;i/i>oiBd«) • • • 4 osggp 
tt 6 ftfe«tm©£SS8B£s* ji • Rtf iSM«i«Ji« f 30 [0 0 6 2] 
r *TIBg 1 fcj^-f . [|UJ 









ftmutf r 


m.mtm i 


3 OK 


1 4 


5 0MHz 




2 9« 


1 6 


30MHz 


tftCfflltttS 


3 3X 


1 9 


2 OMH z 


JtttflttttS 


5 3K 


1 0 


**1 OMH z 




3 1 96 


1 7 


25MHz 



;±) * f = 1 0 (MHz) T<8*. 



[0 0 6 3] Sft, 0 2 tt, *^©^IEMTfe5lffi 

1 JljSMfi 2 &tf Jt!MHT?fcStm 6©(j-f #14T*£ 

2 ^ 5 w 5*^ttfcfl5^«i»jisas f r ©re, srj^aj 



[0 0 6 4] Mtaai fr5W5«J:5K:, 
&oTv*i:«K, *gES«/z' commune &<9± 



(8) 



^¥9-9 3 0 3 4 



[oo6 5] cnztDffigfrz, m^mx^tiT^ 
[oo6 6] m^. w&RMmiRifimffimmsic-D 

[0 0 6 7] 
[g2] 





ttEJHKfM 






3 196 


5 396 


S 9 * tt 


9X 1 O 7 0 


4X 1 O 7 fi 


f * # * 


am 


Rl' 




8 0 0MHz 


6. 5dB 


3.8dB 




1.5GHz 


7. T d B 


4. 3 dB 



[0 0 6 8] CCX\ imi&rilZA S TM-D-2 5 7 

m (odB) kuftt#ofl^«Bai-e»*. 
[0069] tuiH« 2ic£.K> ixrim^mmwmx 

[0 0 7 0] BPS, *fgH^©^|iEfflM^RU'J:fc^ffliafi 
gtffiffiKOfltf i O 7 ~1 0 8 nfc*-DT*3D^ '> 

[0 0 7 1] JEK, *aWO««EfflamT7J4, *»*<D7t 
Wfs^JtRflitmKJt^Tfiv^k: fcfrfrto £-f 



[0 0 7 2] 

[0073] sfe, *«wo-^fineii-e*saa*a 

«*woaj»K * o aswBKt /t " & n a © 

t% «nfc«KT^^Stf3inT^s. bps, #58 

Wfc A titf > »Si#jHi«HS* it U ft ttSMffi 

[0074]^ ^woai^jKttftRrjaaTTasaiiH 
wa, * ofli^sjssip&ws «fe 5 {csitcRiatt^{t4 

CBifi©flS¥a8iHil] 

[0 2] «MBO*»WK*v^T, JfcfEffiSWU 
2 

4, 5 ®/Jvl/-y7y-r"^ 

6 «ttftifflBft#ftI88 

7 tnt!HftKH£8 
8 

1 0 ttKT»3fiJft 




(9) 



WM¥9-9 3 0 3 4 




mmm 



[ffiWH] ¥/3c8^9J3 3H 
C£ ffiffiE 1 ] 

mmmm<omm\ 

mmm i ] a #iE©»s**r un^cira 
x$ nfewai£ft*&* t , ^SMg^Jw^ 6 ft a c 

S^sa^fflifto 

3 ] ffi$]K 1 &tf»#« 2 KE«©V>-f n*^ 

iuiE#:iiftft*»*«, MB2H¥«Kini*nfca, inx 

4 ] m ^ i nmmm 3 KEKo^f ti* 



mm** 

mmm e ] mmm 1 7isi»i 5 taa«©v>-fnfr 

fiftEttBf&#ffi«& ^ft<fcfc*©Sffi£«{M«i* 
#r * c i: t t SlMttfc 

8 ] «*W 6 RXm&* 7 V^tlfr 
tuf2Mttft$»*i:, WK*«M8^SiJkfr5ftt), 

fto 

Bf*«9] sft«*#*o&tf/xf±Sfts?swo 

a^SISt A *#-r S'J>ft < ferooi^WttM 

* t mm&Mit* & ft ^ ffi^att <*. 

[IfsRll 1 0 ] mmg&ift ©lift 5'J>S<tt2o 

oH s F«««ttfti»* t w«e-&aij5Sp 5ft* a^sffi 
ft. 



(10) 



«fH¥9-9 3 0 3 4 



m#m 1 2 ] t nwtMMfr s «: sa 

U 

Kinx*nfetttia««lttflfi|9*t, tuEinXE J: D ME 
1 4 ] ffi$£ 1 1 7iMW*a 1 3 KIBKOV^ 

H5E««HSftai»5i5*s¥«Kiini^sis{c, mmm*& 
#»5ftKin*3«5*«, &a^Mfg»!SM0*#fc 

tt*fM»f c t t -r a s^BtitftoiiBS»ffi. 
rai sttn 1 5 ] m$£ i nwm&m i o tfHtco^-f 

mii*ss«T^fiJjJifcsss*©TiB<s: o m 

[0 0 0 1] 
[0 0 0 2] 



[0003] JniiT, to«3feWJRWra^FO/J^!, 
[0 0 0 4] IK»tttm©iftMS{t*lfitr±ftEH©- 

fct>©*w?>ft> ^mmmtLx^ wtss& 

[0 0 0 5] IpV-f ^njfi»«fc*tt*tt»tt#Offl]i 
ft, WSSRiRttfctt* lfH&8tiSlK¥/r tffflv^tt*. 

^y^*y*tfffifcT*2 flfo&tttt 

[0 0 0 6] -35r, M5$RH»/i" fcE^SWSSftiR 
fti:LT©ffl&te, ffija««88£©«fti:&K:lfc*:Lo 
o;&a 0 

[0007] wsLfcf, m^nmicixmft%®mwmm 

v^§o fct, fi*fc£S^nfc«?a5iB**7y th- 
efts 5 V ^± * S? a -;l/|HB*MFtfS^ K Hi6 T&5£-r 

©tf^ft^TO/^xtiawftHtfxi^ sis©! 

[0 0 0 8] C©J;3fc^fc05*»»«fc#LTfle* 
[0 0 0 9] 

mtttf 6 ft T fc^Bftfjgfr & ©S*fK J: 
[ooio] ip-B, WE3'-7l'K#i:=RS»H«OIBfc 

f actftsm*ao 

[0 0 11] LCf, Kttft©lP^dii, /i" >/i* ft 



(11) 



1$Hfl¥9-9 3 0 3 4 



^©Jff^J^JBijaTOHfcfcfc^TfcO, IBS 

ot« tutsm^if wjftico^tfe «t 9 issues© 
[0012] usssfcS^^aiB^ofcjaifcWftt 

*rrs«ttfk IPS, ffiESRfWSfcT, ji' ©tttf* 
fT<, HE, fcSflilHMMSfcfi^T, fi" 

[0 0 13] ^©SStLT, #5S9§#SH\ JKKHc, 

D^S-rSfcStotlSR+MH ziP&RGHzKISB 
^***OT?-5*«¥&HlS!K* («pBB 3 F7-2 1 2 0 
7 9^) fcffiftLfc. 

[0 0 14] £fc, Bt*»W#6tt, JSjSSCOSSS 
tS?#'tt*fiJfflbfc«T#WJf* (#H¥7- 1 8 3 9 

1 1#) ttmmLko 

[0 0 15] cn60*WiK»V^Tfl|V>6tl*H[¥«0 
fMttf*^M©*(i, 111 liffijSOStf&fflftjfifctt^T 

•fcSJBtt&fitt©*^ W%£BUMHkNd fciSfc© 
^tiiiOSfDL, ±0**47*'** htt*4*Tfe, 

fc. 

[0 0 16] 

rarafcSKfc-f sfc&oM *KR8#5i4, JitacDPtg 
^»*39Bttg#tt©/h£ i ^f»**H¥i kipx-r § rs 
^ws L^fcsnrv^affijas a * a * o t u 

fio, *OlW4, W6, £*K:«}:«g2ftt381©|q|tr 

[0017] -jj, ma-rsaj8s|so«ifiwmt*#5 
mwmc <t s38«*©*{b# £ i:4^«&*ffit#&T 

[0 0 18] KKSELfettK, WJtdft?fl«8iSW«0— 3fc 



fcL<«*ft«T©JPSfc4oT^Sj£n?fcSo LfrL 

«JI«jIiKttft©^X (BP 
*k *»l£fa£E£ir3ft#©*t£) KftS-TSO 
T% Wlffifitt&tt* JIIKH t L * 5 A«i£ 1 1 Z z t 
V. %<D&W*&m?Z>Ctmmt%:2>° <!©,£? 4 

[0019] ®«nt(*«cffla'rs««nt#i&* 

(4, *©JP*««MiBSfijS*«k?)t»*^t.oi:-rs, © 

«antim*t±, E«#ra»Nd *sffit-rsft«)K: 

[0 0 2 0] C©±53»aMttflMMlgHH:, anfcs 

[0 0 2 1 3 W5, tt££»A (A*0) £]£fSB4iI 
*ffi£U ^©«tt#*#*©Stffi{cSfll 

JWtSKioft. 
[0 0 2 2] BP^, *%HjlKj;n«\ «££8UtfIE© 
,«=&WLM¥«Kipx^tifcWttft»*i:, W»fS 

i^jfr 4& c t *¥rm t? zm&m&mm b „ 

[0 0 2 3] Sfc, *«WKJ;ntf, IMSAtftO 

[0024] *awic±titf, WEa^«ttftt 
ipxtc*D^ui,^^*^{to^o^iGMa^ 

[0 0 2 5] Sfe, *58J3fc.fcfttf, tJEv^-rn^oa 
^ii14ft:^cfeV^T, MfBa¥«EiPX^nfcWttf*^ 

[0026] *aiicj:na, ttfEv-fn^Offi 
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<®m¥9-9 3 0 3 4 



[0027] sfc, *%^K*ntf, mm^-fftfrnm. 

*M#e>fts= 

[0028] sft, *»wK<ttitf, tusaa^attftK: 
[0029] sfe, *«wfcj:ntf» nmwtvfrnvi 

« i: -T 3 If ^ilttft 5 ft 3 o 
[0 0 3 0] *«WfcJ:ntf, fi&£*t2©& 

[0031] sfc, *^tj;ft«\ ^sesaa^^s 

6 6 ft So 

[0 0 3 2] Sfc, *«WlcJ:ntf, *«tt#»*fc* 

atts-&«ii3?p e a s «^attft oseess k p u me* 
seek. m*®mmmmmimmc ± 

[0 0 3 3] Sfc, KBEttfttft&ft 

wsdMfr avails fl:©«jfc& a t n u mm 

«w t-r «a^ant#o«jfi^s^» 5 ft 
[0034] tft, mmM&tG 

iKttftl»*^s¥«£tnX U BinXSftfcilHEWKtt 
tulBiraxc ± D *WHft«Htim*K:4i:*a 

& is&m&tiww&ft&im <b ft § o 

[0 0 3 5] Sfc, *|gBJ!Kj;ft«\ MlSVvfftfr©?! 

tiox-rssgfc, iaia«5attit3issf*K:iin*3*s*«, * 



i.VHituIB^it^ffiO^fr^ffix.i, c fcfc J; DKSi^BS 
[0 0 3 6] It, *SfflK±fttf > ffeE^fftfrOfc 

Sot, WiH«^«tt#osv^cSSS*tr*o«e^ 

[0 0 3 7] 

©*£&«7;b5afR^£ ftV^h) , K^«y5r;l/ 
£4 (A-vn-f) , ^H*7 ; e;l/7 7X-a-^©#ll 

[0 0 3 8] cftSOffiKBfcf&ft, i£# 

•SIStbDX^FEiOBWtU *o»***fi»Si:lRl 

fctca¥{kSftfcW14^*©7X^^ bJfc&Hta 1 

o j-xx t -r « jgsiw* 5o c c s .5 a^iCK * 

»34^P>ftSc 

[0 0 3 9] 5= (p/ji ft f ) 1/2 

iteStfev^T, palter pfftffiK*, faass-e 
^KtffiflEft^ao— o-ps*. ^©«> as#-5i» 

ijPXtCfflV>3cl MUlfti^WWifc lt> * 
HUKEbf^f^iSe-rsW14*l»*©J¥$t7X 

^ y-ittm zftftim&^mcmmi.%^t>\ *mi 

SS*o^***#«LTlipx¥aRtfiinx*ff*ias 

[0 0 4 0] *5SWE»^r, JKSS»A«<iEOJSfi« 
^Mt41 K««q|SzSat>j;DS^t>©i:* 

So 

[0 0 4 1] fcc3T\ eioHTfldnxfciD^caa 
©t\ M^fbsas^EttiifiMa^fio ^jg s^^iiv^ 

«St«Rl*^lftS. ^©?M««RiJlSSf rfi. KiEM 
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*) oift*s^gt»H35rttoiai*i:itSrr*!:i:icft 
[0 0 4 2] f£Kg£1£i:SBM8A©ft 
[0 0 4 3] £ft, *^KKVT14, ffl4<D«ttl&* 

t <fc o m $ n § is^ns t ass £ *p 5 a a £jss?f fctm 

^fctt, ±KA 1 OxRy'S i Ox Tfe^i:fi«*n 
it5WI»<D«itt, S^fe Rtfe^tt©J«Tff 

[00 4 4]^ caSBn^oaofMMQafc, 9&c 
mmL fe5ses*ffi*o» ©«E««yiK o ^ t a , 2 % 

5%»KfT^Tfe«fc<, $ft> I^I-XSfcTff5*feRl 
[0 0 4 5] #Brc©-«JSg*fcLTJ8^S#«B£ 

hi, mmtvi-jvimm, xve-jiy^-m 

SI, #U9U*v*», -fefl/n-xjlHaHB, ABSffl 
V*=TA, x#*5/»», 7i/-i«, 75P*«f 

[0 0 4 6] Uifc^ft, *%^0fftfig££%j!S|[ • 
[0 0 4 7] COiSW • #»Sttfc«13:fci!£«*©« 



[0 0 4 8] 

[*M] ^C*«Woa»*«ISE-rsJ&»!:^tt*fTo 

[0 0 4 9] TkTFv^XffiKAfJfailSn 
ft$M£$t A oi§Sltoi--'^;bM»y' 

lifilLfti, »»W*lLSStt^ (Hk ) ©H 

ft sMM*K^#fto c t ti# 5 nfe»**£s 
[o o 5 o] ft, Mff • sissnxwsnfea- 

-y*/l^&©*, Rtf«7;l/5S*^a**«Ee 

*u cn*»*»ffi2 o%©g*-«ri^xiiH 

[0051] *«wojft»*«E-r*fc*fco, cne. 
n - f #ttRim«^»j^ig*ii^c 0 

[0 0 5 2] jt-fWttO»3£KI4, hn^»«C 
iqi*ftfc*£«ttf^B*ffi^ft. CMl^n 

[0 0 5 3] miKT»WJ^©^Ett, 0 1 K 
^nsWfffi^cfcDfiV, WT#»fBK*t8B 1 0 fc 

2 0cm©MIM2»ft o CLCIT?, iSilffliR? 
Stf§flffl*?Ktt;b-y@ 1 . 5 mm©«Wvl/-77 

[0 0 5 4] DSfegEfflSm 1 ] WT©IE£fr 6 ft 5« 
DSKU J»7V*SfiSLfc&fc:8 5°CSCT2 4B#M* 
ft. 

[0 0 5 5] 
Kl] 
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z (Fe-Al-Si&i) Wi^' • -95 
: <p2 O^mXO. 3 pm* 
fO. 72 

#i;Sl/*>#rtl§ ••• 8 



2B*SB 



[0 0 5 6]^, mzntcmi 1 fcjtss!*?***** 

[0 0 5 7] cCfliO^fJtt, H= 2 0 0x;l/X 
f->y FT-O^Md 1 / 1 x l o-« OflT-feO, iltiti 
«S6f § ttEfflKS 2 ft^MEffliSS 4 , RtfftiBOTsE 
m 5 Rtf tttgffllffi 6 KOV^ t HC-Pfe 5. 
[0 0 5 8] DHMEfflt*B2] «T©E£fre.fc3»C»[ 

S¥ttfMttttft (Fe-Al-316*) *R* 
¥^«tS : *2 0jttmx0. 3 (im* 
Mm®*** :+0. 7 2 

:6501Cx2hr 

SltSJ W V 5/7*- MbMD 



fCo 

[0 0 5 9] 
[«2] 



•4 01 



[ooeo]^ »5nftis»2*3aES*?iifs«* 

[0 0 6 1] [^iEffllSS3] «TOE^6*S*8t 

D11U !»7^X*jBLfc»fc8 5iCfcT2 4R*IB* 

IlTO>«te# (F e — N i «»*C 

spJ^ttfe :<63 0pmxO. 4pm t 



a 7 U >^*fr^TiB£ 3 fc^SftSfcSEfflHfi- 3 

[0 0 6 2] 
[S3] 



•401 



[0063] m^tcum^mmi-mmm.^ 

[0 0 6 4] DtftffiffllSB 4 ] «T©E£fr 



a7U V^*fT^TE£4 fc^*ttS«SEfflSCB4 £fc 
ft. 

[0 0 6 5] 

[*4] 
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m^vtw&m cf e - a i - s i &o mwmA • • • 6 ommm 

:02O/tmXO. 3A*m t 

mmoxaz :+0. 7 2 

mmm -.tti 

Ii¥#t»# (Fe-Al-Si^) j»ft*B • • • 3 51t£S$ 

¥-Km& :02O#mxO. 3 Am 1 

B!gffl*£3 :+0, 7 2 

ftttfefl : 6 5 0^x2 hr 
* 'J 0 ■•• 8-«*» 

ffi-ffcSil (*vfT*-M&a*) • • ♦ 2MSS15 

mm (->?u^*v; vh fjuxvcDSdw) • • • 4 ossaK 

[ 0 0 6 6 ] ffi, ft Stlftlffi 4 ^Mit?IW^ a 7 U >^*ff ^TfH* 5 fcSSttSttEffltSft 5 £t# 

E^TSfffLfcfceia, ifi^E^J^iRifilitSllffirtSiRi fc. 
T?&o;fco [0 0 6 8] 

[0 0 6 7] [ttSfflfSft 5 ] ttT©E£# [* 5 ] 

J»y^*asLfc»f;:8 5°CKT2 4B#R5* 

(Fe-Al-Si^ j)&i{&*D ... 9 5«SSC 

¥*MfcS :*15/zm 

#'J* P^>S8i ♦•• 8B*Si5 

Wm M V ->7*- hfc&KD • • • 2 BfiSB 

MM n^*»y h;Vi>o®^«i) • • • 4 oaaSB 

[oo6 9] m^rzuns^^mm^mnm^ a7y>^*frv>TKi6icw*n*«iEffli*»6*» 

[0 0 7 0] [£t«ffltS3R.6] WTOE^6ft**« [0 0 7 1] 

SW*ff»f!l# (Fe-Al-Si^) TO*E • • • 9 5SSS|5 
: 02O*tmxO« 4^^!* 

a&®*»3 -.mo 

#9 9\/9>Ma ••• 8S«* 

[0072] w, nztitzum 6 %££in?MMt£ f r &Tia« 7 ic^-r. 

ffl^T«*fbfef:c:5, ffi^mtmmmnm^mfa [0074] 

[0073] &ztir&w&®&tmmii' Rxmsn 
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mmmsL t r 


StSEffllW 1 


3 0 96 


1 1 


5 OMH z 




2 996 


1 6 


3 OMH z 




3 396 


1 9 


2 OMH z 


Jt*UIW«5 


5 396 


1 0 


**1 OMH z 




3 196 


1 T 


2 5MH z 



a) * f = 1 0 (MH z) 



** Wt*ft«l*»&tir. 



[0075] ei 2 «, *5BBi©«iiEea-e»sim 

1 7is«8 2 Rtfrnmrsbzum 6 © *i - f #ttt*& 

tt»*ftfflvfcH« 1 *fW6* < , ftSHStt* p ■ ©« 

iSLTVS. 13*^2 1 T^fc«tt*»*fctttt 

JQffl*«lLfttO«»H»*lcfflv^tO-pa6*S«, HI 

2 6m 6 *^fc«J!BW*l«R f r Rtf *» 

[0 0 7 6] -£f, fuI5«7fr5¥iJ5J;5£, ftO«S 

gBSB*/i' ©Mtig$T'£S„ 
[0 0 7 7] Ctl60li*fr6, Kg£$CA*-lfnT*£ 

tit), a«*oMaasiftt*j£^^WHtcTi6ij»-rs* 

[0 0 7 8] Jfcfc, Mifflin &mfci&ffll3f4 5 JCO 

v>t, asm jr »fa a 

[0 0 7 9] 
[«8] 





fcSEfflft*44 


ittSfflK$5 




3 1 96 


5 396 


a a & m 


9X1 0 7 0 


4 x 1 o 7 n 


H " » ft 








8 0 0 MHz 


6. 5 d B 


3.8dB 




1.5GHz 


7 . T d B 


4. 3 d B 



[0080] ccx\ mmmmzK s tm-d-2 5 7 



(odB) fcLfti:f©i^ii«IT'$5 0 
[0 0 8 1] 1512^8 it) JKTfca^satfMWiaTfc 
§0 

[0 0 8 2] HPtS, *^©^UEffl|S:mtftt«fflKS 
ft, SffijgJn©ffitfl O 7 ~1 O'Qfcft-aT*!), '> 

[0 0 8 3] It:, #«lfl®tftgIEfc«mi, $#*©?E 
[0 0 8 4] 

[0 0 8 5] sfc, *«wo-SlfiB^Sl-ea&sSftaa 
in, «WBR'\oj*is*^rin?»*. 

raffi©ffi¥&M 

[H2] #«i8©£s*0!i£*$v^ &mmmn\nm®. 
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2 a^atttf* 

4, 5 «/Jvl/-rTVr^ 



8 MWl 

l o WgfFiSBqJlWtt 



s«iRfiii#mfiaiKfif^fi-tTS37Sio# 



